Introduction
The decay constants of mesons are very important quantities. The study of the decay constants has become an interesting topic in recent years, since they provide a direct source of information on the Cabibbo-Kobayashi-Maskawa matrix elements. In the leptonic or nonleptonic weak decays of B or D mesons, the decay constants play an important role. [2, 3, 4, 5, 6, 7, 8, 9, 10, 11] ). They are shown in Table 1 .
The central values from various experiments range from 194 to 430 MeV. The experimental uncertainties in each experiment are large, even in the most recent measurement, by ALEPH [11] (F Ds = 285 ± 19 ± 40 MeV), which has the smallest uncertainty. Further, also in ALEPH's measurement, the contribution from the decay D s → µν µ γ is ignored. Unlike the tree level case which is helicity-suppressed, this radiative decay does not have the helicity suppression. Therefore, this radiative decay may contribute several per cent to the branching ratio [12] , and may thus cause a sizeable change in the value of the decay constant F Ds . Fortunately, new experiments such as Belle, BaBar, Tevatron Run II and CLEO-c will give us a wealth of precision data for B and D mesons soon, and will determine the decay constants to a few per cent.
Many theoretical groups are working on the calculation of the decay constants, using different models, for example, lattice QCD, QCD sum rules, and the potential model. In Fig. 1 (taken from Ref. [13] ), as an example, the world average of the quenched lattice results for F Bs [14, 15] is shown. From this Figure, we conclude that they give a stable estimate of the decay constant F Bs over several years, but the uncertainties are not small and still remain unchanged over the last several years of work. More precise predictions are still not available. Decay constants of other mesons calculated by lattice methods face the same problem as F Bs , the uncertainties are still large. Precise experimental results with uncertainties of only a few per cent will be obtained soon. Therefore, advancing the lattice QCD calculations is an urgent task in the future. Calculations with different models are and will continue to be needed, as a means to cross-check the lattice results. Since this method has a very solid basis in quantum field theory, it is very good in describing a bound state which is a relativistic system. In a previous paper [16] , we solved the instantaneous Bethe-Salpeter equation [17] , which is also called full Salpeter equation [18] . After we solved the full Salpeter equation, we obtained the relativistic wave function of the bound state. We used this wave function to calculate the average kinetic energy of the heavy quark inside a heavy meson in 0 − state, and obtained values which agree very well with recent experiments. We also found there that the relativistic corrections are quite large and cannot be ignored [16] . In this letter we use this method to predict the values of decay constants of heavy mesons in 0 − state.
Decay constants of 0 − State
In this Section, we will calculate the decay constants of heavy mesons in 0 − state by using the full Salpeter method. In the previous paper [16] , we wrote the relativistic wave function of 0 − state as:
where m Q , m q and M H are the masses of heavy quark, light quark, and the corresponding heavy meson, respectively; p Q and p q are the momenta of the constituent quarks, and P the total momentum of the heavy meson. q is the relative momentum of the meson defined as
where
the ω Q and ω q are defined as
where the orthogonal part q ⊥ of momentum q is defined as
In the center-of-mass system of the heavy meson, q and q ⊥ turn out to be the usual components (q 0 , 0) and (0, q), and ω Q = (m 2 Q + q 2 ) 1/2 and ω q = (m 2 q + q 2 ) 1/2 . Wave functions ϕ 1 ( q) and ϕ 2 ( q) represent the eigenfunction of the heavy meson obtained by solving the full Salpeter equation. They will fulfill the normalization condition With this parameter set, we solved the full Salpeter equation and obtained the eigenvalues and the eigenfunction of the ground heavy 0 − states. We will not show here how the full Salpeter equation is solved and what the calculated mass spectra are, interested reader can find them in Ref. [16] . We can use the obtained eigenfunction of heavy mesons to calculate the decay constant F P . The decay constant is defined as
which can be written in the language of the Salpeter wave functions as:
Therefore, we have
and the calculated values of decay constants are displayed in Table 2 .
In Table 3 , we show the theoretical uncertainties of our results for the decay constants. These uncertainties are obtained by varying all the input parameters simultaneously within 10% of the central values, and taking the largest variation of the decay constant. 
In Table 4 , for comparison, we show recent theoretical predictions for the decay constants as obtained by other methods. For example, we display the recent values from relativistic potential model (PM) [19] based on the quasi-potential approach; most recent value of F B from another version of using BetheSalpeter method (BS) [20] , which is also a relativistic result; recent values from the averaged lattice results both in quenched (AQL) and unquenched (AUL) approximation [15] ; most recent values from quenched lattice (QL) QCD [21, 22] and unquenched lattice (UL) QCD [23] ; and values from QCD Sum [21] , the uncertainties are statistical, systematic within the N f = 2 partially quenched approximation, the systematic errors due to partial quenching and the missing virtual strange quark, and an estimate of the effect of chiral logarithms, respectively. In Ref. [23] , the uncertainties are from statistics, chiral extrapolation and systematics.
Ref.
BS [20] 192 Rules (QSR) [24, 25] . As can be seen from Tables 2 and 4 , our values of the decay constants by solving the Salpeter equation, agree with these recent results by other methods. In particular, they agree very well with the recent average of the unquenched lattice QCD (AUL) [15] . Our value F Ds ≈ 248 GeV is smaller than the most recent experimental central value, the ALEPH's value F Ds ≈ 285 ± 19 ± 40, but still within the experimental uncertainties. Ref. 
which is a quantity sensitive to the light quark mass m s . In Table 5 we show our values of these ratios and some values obtained by other methods in recent literature. Our uncertainties come from the aforementioned 10 per cent changes of the parameters. The uncertainties of the ratios of decay constants of Ref. [19] are large. This is so because the authors of Ref. [19] did not give the uncertainties for these ratios. We estimated the uncertainties of these ratios on the basis of their given uncertainties of the decay constants. In the same way we estimated the uncertainties of the Grinstein ratio of other references shown in Table 5 , with the exception of those of Ref. [26] . From Table 5 one can see that our values of ratios 
